Involvement of tryptophan residues at the coenzyme A binding site of carbon monoxide dehydrogenase from Clostridium thermoaceticum.
Carbon monoxide dehydrogenase (CODH) from Clostridium thermoaceticum plays a central role in the newly discovered acetyl-CoA pathway [Wood, H.G., Ragsdale, S.W., & Pezacka, E. (1986) FEMS Microbiol. Rev. 39, 345-362]. The enzyme catalyzes the formation of acetyl-CoA from methyl, carbonyl, and CoA groups, and it has specific binding sites for these moieties. In this study, we have determined the role of tryptophans at these subsites. N-Bromosuccinimide (NBS) oxidation of the exposed and reactive tryptophans (5 out of a total of approximately 20) of CODH at pH 5.5 results in the partial inactivation of the exchange reaction (approximately 50%) involving carbon monoxide and the carbonyl group of the acetyl-CoA. Also, about 70% of the acetyl-CoA synthesis was abolished as a result of NBS modification. The presence of CoA (10 microM) produced complete protection against the partial inhibition of the exchange activity and the overall synthesis of acetyl-CoA caused by NBS. Additionally, none of the exposed tryptophans of CODH was modified in the presence of CoA. Ligands such as the methyl or the carbonyl groups did not afford protection against these inactivations or the modification of the exposed tryptophans. A significant fraction of the accessible fluorescence of CODH was shielded in the presence of CoA against acrylamide quenching. On the basis of these observations, it appears that certain tryptophans are involved at or near the CoA binding site of CODH.